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7KH PDQDJHPHQW RI ODUJH� FRPSOH[ V\VWHPV� KDV EHHQ JUHDWO\ DLGHG E\ WKH XVH RI
LQFUHDVLQJO\ VRSKLVWLFDWHG VHQVRUV DQG FRPPXQLFDWLRQ WHFKQRORJLHV XVHG WR REWDLQ DQG
SURFHVV UHDO�WLPH GDWD RQ V\VWHP DFWLYLW\� ,Q WKH UHDOP RI WUDQVSRUWDWLRQ� WKLV W\SH RI
V\VWHP IDOOV XQGHU WKH VFRSH RI ,QWHOOLJHQW 7UDQVSRUWDWLRQ 6\VWHPV �,76�� 7\SLFDOO\�
WKH GDWD IRU ,76� PDQDJHPHQW DQG LQIRUPDWLRQ V\VWHPV LV JHQHUDWHG E\ PXOWLSOH W\SHV
RI VHQVRUV JHRJUDSKLFDOO\ GLVWULEXWHG WKURXJKRXW WKH VHUYLFH DUHD� 7KHVH PXOWLSOH
W\SHV RI VHQVRUV PDNH PHDVXUHPHQWV RI YDULRXV V\VWHP SDUDPHWHUV� HDFK RI ZKLFK
SURYLGHV D SDUWLDO SLFWXUH RI WKH FXUUHQW VLWXDWLRQ� ,Q WKHVH W\SHV RI DSSOLFDWLRQV�
GDWD W\SLFDOO\ PRYHV IURP WKH VRXUFHV� WKURXJK VRPH DSSOLFDWLRQV� WR WKH XOWLPDWH
HQG XVHU� 7KLV W\SH RI GDWD LV XVHG IRU PXOWLSOH SXUSRVHV� LQFOXGLQJ� PDQDJHPHQW
DQG FRQWURO� ELOOLQJ� HQG XVHU LQIRUPDWLRQ� SODQQLQJ� DQG HPHUJHQF\ UHVSRQVH�

$V ,76 VHQVRUV DQG FRPPXQLFDWLRQ LQIUDVWUXFWXUH FRQWLQXH WR DGYDQFH� ,76 VRIW�
ZDUH GHYHORSHUV ZLOO LQFUHDVLQJO\ nQG WKHPVHOYHV ZRUNLQJ LQ GLVWULEXWHG FRPSXWLQJ
HQYLURQPHQWV ZKHUH WKHUH LV WKH SRWHQWLDO WR DFFHVV DQG FRPELQH PXOWLSOH W\SHV RI
UHDO�WLPH GDWD LQ RUGHU WR GHOLYHU YDULRXV VHUYLFHV WR GLVWULEXWHG FOLHQWV� 7KHVH GH�
YHORSHUV QHHG WR DGGUHVV D UDQJH RI LVVXHV� LQFOXGLQJ� ��� 6HQVRUV YDU\ JUHDWO\ LQ
WHFKQRORJ\� FRPSOH[LW\� DQG ORFDWLRQ� WKLV LPSOLHV D XQLIRUP PHWKRG LV QHHGHG WR
PDNH GDWD DYDLODEOH RQ WKH QHWZRUN LQ D FRQVLVWHQWO\ LQWHUSUHWDEOH IRUP� DQG WKLV

e7KLV ZRUN ZDV VXSSRUWHG LQ SDUW E\ D VHULHV RI FRQWUDFWV ZLWK WKH )HGHUDO +LJKZD\ $GPLQLVWUD�
WLRQ DQG WKH :DVKLQJWRQ 6WDWH 'HSDUWPHQW RI 7UDQVSRUWDWLRQ

\'HSDUWPHQW RI (OHFWULFDO (QJLQHHULQJ� 8QLYHUVLW\ RI :DVKLQJWRQ� 6HDWWOH :$ �����
]'HSDUWPHQW RI 7HFKQLFDO &RPPXQLFDWLRQ� 8QLYHUVLW\ RI :DVKLQJWRQ� 6HDWWOH :$ �����
['HSDUWPHQW RI (OHFWULFDO (QJLQHHULQJ� 8QLYHUVLW\ RI :DVKLQJWRQ� 6HDWWOH :$ �����
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PHWKRG PXVW DFFRPPRGDWH PXOWLSOH WHFKQRORJLHV� ��� $FFHVV WR GDWD LV QHFHVVDU\
IRU QXPHURXV� JHRJUDSKLFDOO\ GLVWULEXWHG XVHUV IRU PXOWLSOH SXUSRVHV� D VLQJOH GDWD
VRXUFH PXVW EH VLPXOWDQHRXVO\ DFFHVVLEOH WR YDULRXV W\SHV RI GLVWULEXWHG FOLHQWV� ���
7KH QXPEHU DQG W\SH RI VHQVRUV FKDQJHV RYHU WLPH� DQG QHZ VHQVRUV ZLOO EH DGGHG�
GDWD VWUXFWXUH GHnQLWLRQV FKDQJH ZLWK VHQVRU W\SH� DQG WKH GDWD VWUXFWXUHV XVHG WR
LQWHUSUHW WKH GDWD VWUHDP PXVW WUDFN WKHVH FKDQJHV� ��� $ VLQJOH W\SH RI GDWD SURYLGHV
RQO\ D SDUWLDO SLFWXUH RI WKH FXUUHQW VWDWH RI D ODUJH V\VWHP� PXOWLSOH GDWD VRXUFHV DUH
XVHG ZLWK GDWD IXVLRQ DOJRULWKPV WR HVWLPDWH D V\VWHP VWDWH� ��� &OLHQWV UHTXLUH DFFHVV
WR GDWD DW JHRJUDSKLFDOO\ GLVWULEXWHG VLWHV� ��� *HRJUDSKLFDOO\ GLVWULEXWHG VHQVRUV DUH
OLNHO\ WR EH RSHUDWHG E\� DQG ORFDWHG LQ� SROLWLFDOO\ GLVWLQFW MXULVGLFWLRQV� )XUWKHU�
GDWD FOLHQWV DUH OLNHO\ WR FRPH IURP SROLWLFDOO\ GLVWLQFW RUJDQL]DWLRQV� QHFHVVLWDWLQJ
UHOLDEOH DQG oH[LEOH PHFKDQLVPV IRU GDWD VHFXULW\� ��� 'DWD PXVW EH DYDLODEOH LQ UHDO
WLPH� ��� 6RIWZDUH VXSSRUWLQJ WKHVH W\SHV RI GLVWULEXWHG V\VWHPV PXVW EH UHXVDEOH WR
OHYHUDJH SUHYLRXV GHYHORSPHQW HmRUWV�

$ GLVWULEXWHG DSSOLFDWLRQ FDQ EH GHnQHG DV ?$Q DSSOLFDWLRQ SURJUDP FRQVLVWLQJ
RI VHYHUDO FRRSHUDWLQJ FRPSRQHQWV UXQQLQJ RQ GLmHUHQW SK\VLFDO QRGHV�>�@� ,Q WKLV
SDSHU� ZH GHVFULEH D VWUXFWXUHG DSSURDFK WR GHYHORSLQJ ,76 DSSOLFDWLRQV ZKLFK DUH
LQVWDQWLDWHG DV UHDO�WLPH� GLVWULEXWHG FRPSXWLQJ DSSOLFDWLRQV WKDW DUH VXLWDEOH IRU GLV�
WULEXWLQJ G\QDPLF GDWD LQ UHDO WLPH WR D ODUJH EXW DXWKRUL]HG JURXS RI XVHUV� 7KLV
DSSURDFK HmHFWLYHO\ DQG HFRQRPLFDOO\ DGGUHVVHV DOO WKH DERYH LVVXHV� 7KH DSSURDFK
LV EDVHG RQ DQ DV\QFKURQRXV� GLVWULEXWHG� FOLHQW�VHUYHU DUFKLWHFWXUH DQG UHOLHV RQ WKH
FUHDWLRQ RI DXWRQRPRXV� UHXVDEOH SLHFHV RI VRIWZDUH� :LWKLQ WKLV DSSURDFK� DSSOLFD�
WLRQV DUH VHHQ QRW DV FOLHQWV� EXW UDWKHU DV FRQnJXUDWLRQV RI WKH YDULRXV VWUXFWXUHG
VRIWZDUH FRPSRQHQWV�

2XU VWUXFWXUHG DSSURDFK LV VXLWDEOH IRU FUHDWLQJ GLVWULEXWHG DSSOLFDWLRQV WKDW DG�
GUHVV D VSHFLnF FODVV RI SUREOHP� 7KH W\SHV RI GLVWULEXWHG DSSOLFDWLRQV IRU ZKLFK RXU
GHYHORSPHQW HQYLURQPHQW LV PRVW DSSURSULDWH DUH DSSOLFDWLRQV� ��� UHTXLULQJ PXOWLSOH
UHDO�WLPH GDWD VRXUFHV� ��� KDYLQJ XQLGLUHFWLRQDO GDWD oRZ� ��� KDYLQJ GDWD ZKRVH FRQ�
WHQW DQG VWUXFWXUH PD\ YDU\ VORZO\ �RQ WKH RUGHU RI PLQXWHV� ZLWK WLPH� ��� UHTXLUHG
WR VFDOH WR VXSSRUW WKRXVDQGV RI FOLHQWV� ��� UHTXLULQJ HDFK FOLHQW WR EH LGHQWLnHG
DV DQ DXWKRUL]HG FRQVXPHU RI WKH GDWD� DQG ��� UHTXLULQJ UHDO�WLPH GDWD RQ D WLPH
VFDOH RI WKH RUGHU RI WHQWK
V RI VHFRQGV� 7KHVH IHDWXUHV DUH W\SLFDOO\ SUHVHQW LQ ,76
DSSOLFDWLRQV ZKHUH GDWD IURP D YDULHW\ RI UHPRWH VHQVRUV DUH FRPELQHG WR SURYLGH
VXUYHLOODQFH RU FRQWURO IXQFWLRQV� +RZHYHU� WKLV JHQHUDO FODVV RI SUREOHPV LV EHFRPLQJ
PRUH SUHYDOHQW ZLWK WKH ZLGHVSUHDG DFFHVV WR WKH ,QWHUQHW DQG WKH GHYHORSPHQW RI
QHZ VHQVRU WHFKQRORJLHV�

,W LV QRWHZRUWK\ WKDW WKH FODVV RI SUREOHPV DGGUHVVHG E\ WKLV DSSURDFK GLmHU VXE�
VWDQWLDOO\ IURP WKH W\SLFDO GLVWULEXWHG GDWDEDVH SUREOHPV� 7KH WDEOH VHFXULW\� DXGLW�
VHULDOL]DWLRQ DQG FRQFXUUHQF\ SUREOHPV RIWHQ DGGUHVVHG LQ WKH GLVWULEXWHG GDWDEDVH
SUREOHP DUH DEVHQW� DQG WKH V\VWHP UHOLDELOLW\ DQG IDXOW WROHUDQFH DUH DGGUHVVHG XVLQJ
WKH PRQLWRULQJ WRROV GHVFULEHG ODWHU LQ WKH SDSHU�

,Q WKLV SDSHU ZH nUVW SUHVHQW RXU JHQHUDO GHYHORSPHQW IUDPHZRUN DQG WKHQ GHPRQ�
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VWUDWH RXU DSSURDFK E\ GHVFULELQJ VHYHUDO DSSOLFDWLRQV ZH KDYH FUHDWHG DQG GHSOR\HG
LQ WKH GRPDLQ RI ,QWHOOLJHQW 7UDQVSRUWDWLRQ 6\VWHP �,76� �,W LV QRWHZRUWK\ WKDW RXU
SDUDGLJPV nW ZLWKLQ WKH FRQWH[W RI WKH )+:$ ,76 $UFKLWHFWXUH >�@>�@��

7+( '(9(/230(17 (19,5210(17

,Q WKLV VHFWLRQ ZH GHVFULEH D GHYHORSPHQW HQYLURQPHQW GHVLJQHG WR DGGUHVV WKH LVVXHV
IDFHG E\ ,76 GHYHORSHUV� ,Q WKLV HQYLURQPHQW� ��� UHDO�WLPH GDWD LV DV\QFKURQRXVO\
DYDLODEOH IURP YDULRXV JHRJUDSKLFDOO\ GLVWULEXWHG DQG WHFKQRORJLFDOO\ LQGHSHQGHQW
VRXUFHV� ��� UHDO�WLPH GDWD LV SURYLGHG WR YDULRXV JHRJUDSKLFDOO\ VHSDUDWHG FOLHQWV
RQ DQ DV�QHHGHG EDVLV� ��� UHDO�WLPH GDWD IXVLRQ LV XVHG WR SURGXFH DGGLWLRQDO ?YDOXH�
DGGHG� GDWD VWUHDPV� ��� FOLHQWV DUH DGGHG WKURXJK DQ HpFLHQW VFDOLQJ PHFKDQLVP
WKDW PDLQWDLQV GHVLUHG VHFXULW\� DQG ��� WKH GDWD GLFWLRQDU\ RI WKH UHDO�WLPH GDWD
FKDQJHV VORZO\ RYHU WLPH� DQG WKHVH FKDQJHV DUH KDQGOHG LQ D SULQFLSOHG PDQQHU�

2XU GHYHORSPHQW HQYLURQPHQW FRQVLVWV RI IRXU FRPSRQHQWV� DQG ZH GHnQH DQ DSSOL�
FDWLRQ DV DQ DSSURSULDWH FRQnJXUDWLRQ RI WKH FRPSRQHQWV� 7KH FRPSRQHQWV FRQVWLWXWH
D WRRONLW WKDW LPSOLFLWO\ KDQGOHV PHVVDJHV DQG FRPPXQLFDWLRQ� IUHHLQJ GHYHORSHUV WR
GHDO ZLWK WKH oRZ DQG LQWHUSUHWDWLRQ RI GDWD VWUHDPV�

&RPSRQHQWV

,Q WKLV VHFWLRQ ZH SURYLGH DQ RYHUYLHZ RI WKH IXQFWLRQV RI HDFK FRPSRQHQW W\SH� 7KH
?$SSOLFDWLRQV IURP &RPSRQHQWV� VHFWLRQ SUHVHQWHG ODWHU GHVFULEHV KRZ FRPSRQHQWV
DUH OLQNHG WR IRUP DSSOLFDWLRQV�

2XU GHYHORSPHQW HQYLURQPHQW LV FRPSRVHG RI VRIWZDUH FRPSRQHQWV WKDW FDQ EH
FRQnJXUHG DQG OLQNHG WR FRQVWUXFW DSSOLFDWLRQV� (DFK FRPSRQHQW LV� ��� DXWRQRPRXV�
L�H� FRPSRQHQWV DUH GLVWULEXWHG DFURVV FRPSXWLQJ SODWIRUPV� ��� LQGHSHQGHQW� L�H�
FRPSRQHQWV FDQ RSHUDWH LQ SDUDOOHO� ��� D SHHU RI DQ\ RWKHU FRPSRQHQW� L�H� FRPSR�
QHQWV FDQ EH SODFHG LQWR DQ HYROYLQJ KLHUDUFKLFDO PDWUL[ ZLWK JUHDW oH[LELOLW\� DQG
��� UHXVDEOH� L�H� FRGLQJ LV HpFLHQW DQG PXFK RI DSSOLFDWLRQ GHVLJQ LV UHGXFHG WR
FRQnJXULQJ DYDLODEOH FRPSRQHQWV�

7KHUH DUH IRXU W\SHV RI FRPSRQHQWV� HDFK RI ZKLFK DmHFWV WKH oRZ RI GDWD �6HH
)LJXUH ��� 7KH FRPSRQHQW W\SHV DUH� ��� D 6RXUFH &RPSRQHQW ZKLFK PDNHV D GDWD
VWUHDP DYDLODEOH� ��� D 5HGLVWULEXWRU &RPSRQHQW ZKLFK REWDLQV D GDWD VWUHDP IURP
RQH FRPSRQHQW DQG UHGLVWULEXWHV LW WR RQH RU PRUH RWKHU FRPSRQHQWV� ��� DQ 2SHUDWRU
&RPSRQHQW ZKLFK REWDLQV GDWD VWUHDPV IURP RQH RU PRUH FRPSRQHQWV DQG FUHDWHV D
QHZ GDWD VWUHDP IRU GLVWULEXWLRQ WR RQH RU PRUH FRPSRQHQWV� DQG ��� D 6LQN &RPSR�
QHQW ZKLFK REWDLQV GDWD VWUHDPV IURP RQH RU PRUH FRPSRQHQWV� 5HGLVWULEXWRUV DQG
2SHUDWRUV IXQFWLRQ ERWK DV FOLHQW DQG VHUYHU� ZKLOH 6RXUFHV DUH VHUYHUV DQG VLQNV DUH
FOLHQWV�

:H XVH WKH H[LVWLQJ QHWZRUN LQWHU�SURFHVV FRPPXQLFDWLRQ �,3&� IDFLOLWLHV DV D EDVH
IRU LPSOHPHQWLQJ WKH FRPSRQHQWV WKDW PDNH XS WKH EXLOGLQJ EORFNV RI RXU DSSOLFDWLRQ
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GHYHORSPHQW HQYLURQPHQW� 8QOLNH SUHYLRXV ZRUN WKDW UHTXLUHG H[WHQVLYH VRIWZDUH IRU
HDFK SDUWLFLSDWLQJ RSHUDWLQJ HQYLURQPHQW� ZH UHTXLUH RQO\ D VRFNHW LQWHUIDFH WR DQ
,3& OLEUDU\ WR LPSOHPHQW DSSOLFDWLRQV RQ D ZLGH YDULHW\ RI RSHUDWLQJ V\VWHPV DW ORZ
FRVW� 2XU DSSURDFK XVHV WKUHH ,3& PHFKDQLVPV� ��� WKH DELOLW\ WR FRQQHFW WR D VSHFLnF
VHUYLFH DW D VSHFLnF ORFDWLRQ RQ WKH QHWZRUN� ��� WKH DELOLW\ WR DQVZHU UHTXHVWV IRU
VHUYLFH IURP UHPRWH FOLHQWV � DQG ��� WKH DELOLW\ WR PDLQWDLQ FRQQHFWLRQV EHWZHHQ WKH
FRPSRQHQWV RI RXU DSSOLFDWLRQV IRU WKH SXUSRVHV RI GDWD WUDQVIHU� ,PSOLFLW LQ WKH XVH
RI WKH ,3& VHUYLFHV LV WKH H[SHFWDWLRQ WKDW WKH DSSURSULDWH JXDUDQWHH RI GHOLYHU\ DQG
UHDVVHPEO\ DUH PHW� ,Q WKH H[DPSOHV SUHVHQWHG ODWHU LQ WKH SDSHU WKH WUDQVPLVVLRQ
FRQWURO SURWRFRO�LQWHUQHW SURWRFRO �WFS�LS� DUH XVHG WR SURYLGH WKH WUDQVSRUW OD\HU
VHUYLFHV LPSOLFLW LQ WKH XVH RI ,&3 VHUYLFHV� 7KH XVH RI D QHWZRUN ZLGH WUDQVSRUW
SURWRFRO LPSOLHV WKDW WKH DSSOLFDWLRQ FDQ EH ZLGHO\ GLVWULEXWHG JHRJUDSKLFDOO\ ZKLOH
JXDUDQWHHLQJ FRQQHFWLYLW\� 3UREOHPV DVVRFLDWHG ZLWK LQWHURSHUDELOLW\� FRPSDWLELOLW\�
DQG DGGUHVVLQJ DUH LQYLVLEOH WR WKH DSSOLFDWLRQV GLVFXVVHG KHUH EHFDXVH WKH WUDQVSRUW
PHFKDQLVPV VXSSRUWLQJ WKH ,3& SDUDGLJP DGGUHVVHV WKHVH LVVXHV GLUHFWO\� $FFHVV
VHFXULW\ DQG FRQQHFWLYLW\ SUREOHPV DUH DGGUHVVHG LQ WKH IROORZLQJ VHFWLRQ�

(OHPHQWV RI D &RPSRQHQW %HIRUH GHVFULELQJ WKHVH IRXU FRPSRQHQWV LQ JUHDWHU
GHWDLO� ZH nUVW GHVFULEH WKUHH HOHPHQWV ZKLFK DUH NH\� UHXVDEOH SLHFHV RI WKHVH FRPSR�
QHQWV� 7KUHH RI RXU IRXU FRPSRQHQWV �6RXUFH� 5HGLVWULEXWRU� DQG 2SHUDWRU� DUH EXLOW
IURP WKUHH VSHFLnF UHXVDEOH HOHPHQWV� 7KH HOHPHQWV DQG D VWDWH GLDJUDP IRU HDFK
HOHPHQW DUH VKRZQ LQ )LJXUH ��

7KH ?&RQQHFWLRQ 'DHPRQ�� HOHPHQW ZDLWV IRU DQG DFFHSWV DV\QFKURQRXV ,3& UH�
TXHVWV DFURVV D QHWZRUN� 7KHVH UHTXHVWV DUH IRU HLWKHU GDWD RU DGPLQLVWUDWLYH IXQF�
WLRQV� ,W VHUYLFHV WKHVH UHTXHVWV E\ nUVW HVWDEOLVKLQJ WKH DXWKRUL]DWLRQ RI WKH UHTXHVWHU
DQG WKHQ HLWKHU DFFHSWLQJ D FRQQHFWLRQ IURP D FOLHQW UHTXHVWLQJ GDWD RU H[HFXWLQJ DQ
DGPLQLVWUDWLYH IXQFWLRQ VXFK DV UHVWDUW� 2QFH QHWZRUN FRQQHFWLYLW\ DQG DXWKHQWLFD�
WLRQ DUH HVWDEOLVKHG WKH LQIRUPDWLRQ DERXW WKH ,3& FRQQHFWLRQ WR WKH FOLHQW LV SDVVHG
WR WKH ?2XWSXW 0XOWLSOH[HU��

7KH ?2XWSXW 0XOWLSOH[HU� HOHPHQW PDLQWDLQV D OLVW RI FRQQHFWHG FOLHQWV DQG PXO�
WLSOH[HV WKH GDWD VWUHDP WR DOO DFWLYH FOLHQWV� ,W DOVR PDLQWDLQV VWDWH LQIRUPDWLRQ LQ
WKH IRUP RI D GDWD GLFWLRQDU\ VWUXFWXUH ZKLFK LV WKH nUVW LQIRUPDWLRQ SDVVHG WR D
QHZO\ FRQQHFWHG FOLHQW� 7KLV GDWD GLFWLRQDU\ GHnQLWLRQ DOORZV WKH FOLHQW WR LQWHUSUHW
WKH GDWD VWUHDP� 7KH GDWD VWUHDP WR EH PXOWLSOH[HG LV UHFHLYHG DV\QFKURQRXVO\ IURP
WKH HOHPHQW ODEHOHG ?,QSXW %XmHU��

7KH ?,QSXW %XmHU� LQLWLDWHV DQG PDLQWDLQV FRQQHFWLYLW\ ZLWK D GDWD VRXUFH DV ZHOO
DV UHFHLYLQJ DYDLODEOH GDWD IURP D GDWD VRXUFH� 7KLV HOHPHQW SURYLGHV D GDWD EXmHU
IRU WKH GDWD IURP D VRXUFH� DQG IRUZDUGV WKH GDWD WR WKH ?2XWSXW 0XOWLSOH[HU�� 7KLV
SURFHVV JXDUDQWHHV WKDW WKH FRPSRQHQW UHPDLQV V\QFKURQL]HG ZLWK WKH GDWD VWUHDP
IURP D GDWD VRXUFH� 7KLV V\QFKURQL]DWLRQ LV QHFHVVDU\ EHFDXVH WKH GDWD VWUHDP IURP
VHQVRUV LV VHQW LQ D IUDPH DQG HDFK IUDPH KDV D n[HG OHQJWK �GHnQHG LQ WKH EHJLQQLQJ
RI WKH IUDPH�� ,I V\QFKURQL]DWLRQ LV ORVW� WKLV HOHPHQW WHUPLQDWHV WKH FRQQHFWLRQ WR
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WKH GDWD VRXUFHV DQG UHHVWDEOLVKHV WKH FRQQHFWLRQ WR UH�V\QFKURQL]H WKH GDWD VWUHDP�
0XOWLSOH LQSXW EXmHUV PD\ H[LVW LQ D VLQJOH FRPSRQHQW WR UHFHLYH GDWD IURP VHYHUDO
VRXUFHV�

7KH &RQQHFWLRQ 'DHPRQ� ,QSXW %XmHU� DQG 2XWSXW 0XOWLSOH[HU DOO H[LVW RQ RQH
FRPSXWHU� FRPPXQLFDWH ZLWK HDFK RWKHU DV\QFKURQRXVO\� DQG RSHUDWH LQ SDUDOOHO� 7KLV
SDUDOOHOLVP LV REWDLQHG XVLQJ RSHUDWLQJ V\VWHP VXSSRUW IRU PXOWLSOH SURFHVVHV ZKLFK
PD\ WLPH VOLFH RQH &38 RU H[HFXWH HDFK SURFHVV RQ SDUDOOHO &38
V� 7KH SDUDOOHO
RSHUDWLRQ RI WKHVH HOHPHQWV LV QHFHVVDU\ GXH WR WKH DV\QFKURQRXV QDWXUH RI WKH WDVNV
SHUIRUPHG E\ HDFK HOHPHQW� 7KH HOHPHQWV� ��� &RQQHFWLRQ 'DHPRQ� ��� ,QSXW %XmHU�
DQG ��� 2XWSXW 0XOWLSOH[HU� PDNH XS WKH KHDUW RI WKH UHXVDEOH FRGH LQ RXU DSSURDFK�
DQG WKUHH RI WKH IRXU FRPSRQHQWV� WKH 2SHUDWRU� 5HGLVWULEXWRU� DQG 6RXUFH� XVH WKHVH
WKUHH HOHPHQWV DV WKH EXLOGLQJ EORFNV� )ROORZLQJ LV D PRUH GHWDLOHG GHVFULSWLRQ RI HDFK
FRPSRQHQW W\SH DQG KRZ WKH\ DUH FRQVWUXFWHG�

6RXUFH $ 6RXUFH FRPSRQHQW H[LVWV IRU HDFK VHQVRU WHFKQRORJ\ DQG PDNHV WKH
GDWD VWUHDP IURP WKDW WHFKQRORJ\ DYDLODEOH RQ WKH QHWZRUN� ,W GRHV WKLV E\� ���
LQWHUIDFLQJ ZLWK WKH VHQVRU WHFKQRORJ\� ��� XVLQJ NQRZOHGJH RI WKH FRQWHQW RI WKH
GDWD VWUHDP WR EXLOG D VHOI�GHVFULELQJ GDWD GLFWLRQDU\ LQWR WKDW GDWD VWUHDP� DQG ���
PDNLQJ WKH GDWD VWUHDP DYDLODEOH WR RWKHU FRPSRQHQWV RQ WKH QHWZRUN� 1RWH WKDW WKH
6RXUFH FRPSRQHQW GRHV QRW LQFOXGH WKH WHFKQRORJ\ ZKLFK JHQHUDWHV WKH GDWD VWUHDP�
EXW UDWKHU LV D WRRO WKDW DOORZV GHYHORSHUV WR LJQRUH WKH QDWXUH RI WKDW WHFKQRORJ\�
6HQVRU WHFKQRORJLHV UDQJH IURP D VLQJOH VHQVRU ZLWK D VLQJOH� VLPSOH GDWD W\SH WR
FRPSXWHU V\VWHPV SURYLGLQJ ULFK VWUHDPV RI FRPSOH[ GDWD� :KDWHYHU WKH QDWXUH DQG
FRPSOH[LW\ RI WKH GDWD JHQHUDWLQJ WHFKQRORJ\� WKH UHODWHG 6RXUFH FRPSRQHQW SDFNDJHV
LWV VWUHDP RI GDWD WR JLYH LW D SHHU VWDWXV ZLWK RWKHU GDWD VWUHDPV RQ WKH QHWZRUN�

7KH 6RXUFH FRPSRQHQW W\SH DGGV RQH HOHPHQW WR WKH WKUHH EDVLF HOHPHQWV MXVW
GHVFULEHG� QDPHO\ D SURFHVV VSHFLnF WR WKH VHQVRU�V\VWHP WKDW LV WKH RULJLQDWRU RI
WKH GDWD VWUHDP �6HH )LJXUH ��� 7KLV DGGLWLRQDO SURFHVV FRPPXQLFDWHV GLUHFWO\ ZLWK
WKH VHQVRU�V\VWHP WR REWDLQ GDWD DQG LQIRUPDWLRQ DERXW WKH IRUPDW� FRQWHQWV DQG
PHDQLQJ RI WKH GDWD VWUHDP� ,W EXLOGV GDWD VWUXFWXUHV^WR GHnQH IRUPDW� FRQWHQWV DQG
PHDQLQJ^WKDW DUH SURYLGHG WR FOLHQWV DV DQ LQLWLDO GDWD GLFWLRQDU\ EHIRUH WUDQVPLWWLQJ
WKH VHQVRU GDWD� 7KHVH FRQVWUXFWV SURGXFH D VHOI�GHnQLQJ GDWD VWUHDP ZLWK DQ LQLWLDO
GLFWLRQDU\ DQG IROORZLQJ GDWD� $V WKH FRQWHQW RI WKH LQIRUPDWLRQ FRPLQJ IURP WKH
VHQVRU FKDQJHV LQ IRUPDW� FRQWHQW DQG VWUXFWXUH� WKLV FRPSRQHQW EXLOGV D QHZ GDWD
GLFWLRQDU\ DQG SDVVHV LW RQ WR ?GRZQVWUHDP� FRPSRQHQWV�

5HGLVWULEXWRU $ 5HGLVWULEXWRU WDNHV GDWD IURP RQH FRPSRQHQW DQG PXOWLSOH[HV
LW WR RWKHU FRPSRQHQWV� (DFK 5HGLVWULEXWRU LV FOLHQW WR D SDUWLFXODU GDWD�SURYLGLQJ
FRPSRQHQW DQG DOORZV WKH GDWD VWUHDP IURP WKDW FRPSRQHQW WR ?IDQ RXW� WR HDFK
RI LWV RZQ FOLHQW FRPSRQHQWV� 7KH 5HGLVWULEXWRU FRPSRQHQW KDV WZR EDVLF IXQFWLRQV�
��� VFDOLQJ DQG ��� DXWKRUL]DWLRQ�
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,Q RXU VWUXFWXUHG GHYHORSPHQW HQYLURQPHQW� VFDOLQJ LV DFKLHYHG E\ OLQNLQJ 5HGLV�
WULEXWRUV LQ D KLHUDUFKLFDO IDVKLRQ� 6LQFH HDFK 5HGLVWULEXWRU VHUYLFHV 1 FOLHQWV� 0
OD\HUV RI UHGLVWULEXWRUV VHUYLFH 1 d0 FOLHQWV� %HFDXVH FRPSRQHQWV DUH DXWRQRPRXV�
UHGLVWULEXWRUV FDQ UHVLGH RQ DQ\ FRPSXWHU DQG RSHUDWH LQ SDUDOOHO� ,Q WKLV ZD\� VFDOLQJ
FDQ EH HFRQRPLFDOO\ DFKLHYHG LQ n[HG�VL]H EORFNV WKURXJK WKH DGGLWLRQ RI UHGLVWULEX�
WRUV RSHUDWLQJ RQ SDUDOOHO FRPSXWLQJ SODWIRUPV �6HH )LJXUH ���

7KH UHGLVWULEXWRU DOVR SHUIRUPV DXWKRUL]DWLRQ IRU GDWD DFFHVV� 7KH UHGLVWULEXWRU
PDLQWDLQV D G\QDPLF FOLHQW OLVW� DQG ZKHQHYHU QHZ GDWD LV DYDLODEOH� SDVVHV LW RQ WR
FOLHQWV RQ WKDW OLVW� :KHQ D UHTXHVW IRU GDWD FRPHV IURP D FRPSRQHQW QRW FXUUHQWO\ RQ
WKH FOLHQW OLVW� D FKHFN LV PDGH DJDLQVW DQ DXWKRUL]DWLRQ OLVW� 7KLV DXWKRUL]DWLRQ OLVW LV
SDUW RI WKH LQLWLDOL]DWLRQ LQIRUPDWLRQ IRU HDFK UHGLVWULEXWRU DQG PD\ UHPDLQ DV VLPSOH
DV D VWDWLF OLVW RU PD\ LQFOXGH G\QDPLF TXHULHV WR D UHPRWH GDWDEDVH� 7KH G\QDPLF
RU VWDWLF DXWKRUL]DWLRQ OLVW DQG DXWKRUL]DWLRQ PHFKDQLVP DUH SDUW RI WKH FRQnJXUDWLRQ
LQIRUPDWLRQ� 6LPLODU DXWKRUL]DWLRQ LV SHUIRUPHG E\ 2SHUDWRU DQG 6RXUFH FRPSRQHQWV
DV ZHOO�

7KH 5HGLVWULEXWRU FRPSRQHQW W\SH LV FRQVWUXFWHG IURP WKH WKUHH HOHPHQWV GH�
VFULEHG DERYH DV ZHOO DV FRQnJXUDWLRQ LQIRUPDWLRQ WKDW LQFOXGHV WKH GDWD VRXUFH QHW�
ZRUN ORFDWLRQ DQG DXWKRUL]DWLRQ LQIRUPDWLRQ OLVWLQJ DOORZDEOH FOLHQWV� $V VXFK� )LJXUH
� DQG D WDEOH RI FRQnJXUDWLRQ LQIRUPDWLRQ UHSUHVHQW WKH 5HGLVWULEXWRU FRPSRQHQW
W\SH�

2SHUDWRU 7KH 2SHUDWRU FRPSRQHQW W\SH LV FRPSULVHG RI WKH WKUHH EDVLF HOH�
PHQWV SOXV D GDWD IXVLRQ DFWLYLW\ WKDW RSHUDWHV RQ WKH GDWD FRQWHQW DV LW LV SDVVHG
IURP WKH LQSXW EXmHU WR WKH RXWSXW PXOWLSOH[RU �6HH )LJXUH ��� $Q 2SHUDWRU JHWV
GDWD VWUHDPV IURP RQH RU PRUH FRPSRQHQWV� SHUIRUPV IXQFWLRQV RQ WKRVH GDWD VWUHDPV�
DQG PDNHV DYDLODEOH D VLQJOH QHZO\�FUHDWHG GDWD VWUHDP WR RQH RU PRUH FRPSRQHQWV�
,WV JHQHUDO SXUSRVH LV ?GDWD IXVLRQ�� FRQYHUWLQJ GDWD IURP WKH IRUP SURYLGHG E\ WKH
VHUYLQJ FRPSRQHQWV WR D IRUP GHVLUHG E\ WKH HYHQWXDO FOLHQWV�

(DFK 2SHUDWRU FRPSRQHQW LV DVVRFLDWHG ZLWK D VSHFLnF GDWD IXVLRQ DFWLYLW\� 7KHVH
DFWLYLWLHV FDQ UDQJH IURP WKH FRPELQLQJ RI OLNH W\SHV RI GDWD WR WKH FUHDWLRQ RI QHZ
LQIRUPDWLRQ IURP D YDULHW\ RI GDWD VRXUFHV� /LNH WKH 5HGLVWULEXWRU� WKH 2SHUDWRU DOVR
SHUIRUPV DXWKRUL]DWLRQ IRU GDWD DFFHVV�

6LQN 2XU 6LQN FRPSRQHQW LV WKH SRUWLRQ RI RXU DSSURDFK WKDW LV FRPPRQO\
YLHZHG DV DQ DSSOLFDWLRQ E\ D XVHU� ,W LV WKH FRPSRQHQW WKDW W\SLFDOO\ HLWKHU KDV
D XVHU LQWHUIDFH� RU SHUIRUPV DQ DFWLYLW\ WKDW HmHFWV WKH HQYLURQPHQW� ,W W\SLFDOO\
REWDLQV GDWD IURP RQH RU PRUH FRPSRQHQWV �XVXDOO\ DQ 2SHUDWRU RU D 5HGLVWULEXWRU
ZKLFK LV GRZQVWUHDP RI DQ 2SHUDWRU�� ([DPSOHV RI VHYHUDO W\SHV RI 6LQNV DUH SURYLGHG
LQ WKH ?([DPSOH ,76 $SSOLFDWLRQV� VHFWLRQ�

7KHVH IRXU FRPSRQHQW W\SHV� ��� 6RXUFH� ��� 6LQN� ��� 5HGLVWULEXWRU� DQG ���
2SHUDWRU^DUH WKH EDVLV IRU FUHDWLQJ RXU GLVWULEXWHG DSSOLFDWLRQV DV GHVFULEHG LQ WKH
QH[W VHFWLRQ�
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$SSOLFDWLRQV IURP &RPSRQHQWV

,Q RXU DSSURDFK� DSSOLFDWLRQV DUH FRQVWUXFWHG IURP FRPSRQHQWV E\ FRQQHFWLQJ 6RXUFHV�
5HGLVWULEXWRUV� 2SHUDWRUV� DQG 6LQNV LQ D KLHUDUFKLFDO VWUXFWXUH� :H GHnQH DQ DSSOL�
FDWLRQ WR EH FRPSRVHG RI DOO RI WKH VWUXFWXUHV QHFHVVDU\ WR WDNH WKH RULJLQDO VRXUFHV
RI GDWD� SHUIRUP GDWD IXVLRQ� DQG GLVWULEXWH WKH UHVXOWLQJ LQIRUPDWLRQ WR WKH GDWD
VLQNV� 7KHVH VWUXFWXUHV LQFOXGH WKH LQGLYLGXDO FRPSRQHQW W\SHV� VWUXFWXUDO LQIRUPD�
WLRQ DERXW WKH SDWK IRU GDWD oRZ WKURXJK WKH DSSOLFDWLRQ� DQG LQIRUPDWLRQ QHFHVVDU\
WR DOORZ WKH 2SHUDWRUV DQG WKH VLQNV WR XVH WKH GDWD�

)RU H[DPSOH� WKH VLPSOHVW DSSOLFDWLRQ LV D VLQJOH FOLHQW VLQJOH VHUYHU PRGHO LQ ZKLFK
D GDWD VLQN RSHUDWHV RQ WKH RULJLQDO VRXUFH GDWD �H�J� WKH GDWD VLQN GLVSOD\V WKH VHQVRU
VWDWXV RU RXWSXW�� 7KLV DSSOLFDWLRQ LV FRPSRVHG RI WZR FRPSRQHQWV� D 6RXUFH DQG D
6LQN� 7KH HOHPHQWV RI WKHVH WZR FRPSRQHQWV XVH� ��� FRQQHFWLRQ LQIRUPDWLRQ DOORZLQJ
WKH 6LQN WR FRQQHFW WR WKH 6RXUFH� ��� DXWKRUL]DWLRQ LQIRUPDWLRQ DOORZLQJ WKH 6RXUFH
WR VHQG WKH GDWD WR WKH 6LQN� DQG ��� D VKDUHG GHnQLWLRQ RI WKH LQWHUSUHWDWLRQ RI WKH
GDWD VWUHDP� 6XFK DQ DSSOLFDWLRQ LV VKRZQ LQ WKH VKDGHG DUHD ODEHOHG ��� LQ )LJXUH
� DQG LV VLPLODU WR WKH VLQJOH FOLHQW� VLQJOH VHUYHU QRWLRQ RI GLVWULEXWHG DSSOLFDWLRQV�
+RZHYHU� LQ RXU DSSURDFK� PRVW DSSOLFDWLRQV DUH FRPSRVHG RI QXPHURXV FRPSRQHQWV�

$ FRPPRQ DSSOLFDWLRQ VFHQDULR ZRXOG LQFOXGH� ��� PXOWLSOH GDWD VSHFLnF 6RXUFHV
WKDW DUH JHRJUDSKLFDOO\ DQG WHFKQLFDOO\ GLVSDUDWH� ��� D 5HGLVWULEXWRU IRU HDFK 6RXUFH�
��� DQ 2SHUDWRU IRU HDFK W\SH RI GDWD� ��� DQ 2SHUDWRU IRU HDFK W\SH RI LQIRUPDWLRQ
WKDW LV WR EH FUHDWHG IURP DYDLODEOH GDWD SURGXFWV� ��� D 5HGLVWULEXWRU IRU HDFK EORFN
RI 6LQNV� DQG ��� PXOWLSOH VSHFLDO SXUSRVH 6LQNV WKDW UHTXLUH DFFHVV WR GDWD VWUHDPV WR
DFKLHYH WKHLU SXUSRVH� $SSOLFDWLRQV DUH FRPSRVHG RI VHYHUDO RI RXU EDVH FRPSRQHQWV
DQG DUH LQLWLDWHG XVLQJ UHPRWH SURFHGXUH FDOOV WKDW VWDUW LQGLYLGXDO FRPSRQHQWV RQ
ORFDO RU UHPRWH FRPSXWHUV DQG LQLWLDOL]H WKHVH FRPSRQHQWV ZLWK WKHLU GDWD VRXUFHV�

,PSOLFLW LQ DQ\ DSSOLFDWLRQ GHVLJQ WKDW UHTXLUHV WKH GDWD WR oRZ WKURXJK VHYHUDO
FRPSRQHQWV VHULDOO\ LQ WKH VLQJOH SRLQW RI IDLOXUH SUREOHP �H�J� DOO WKH FRPSRQHQWV RI D
SDUWLFXODU DSSOLFDWLRQ PXVW EH IXQFWLRQLQJ IRU WKH DSSOLFDWLRQ WR IXQFWLRQ�� +RZHYHU�
WKH LQGLYLGXDO FRPSRQHQWV IXQFWLRQDOLW\ LV PRQLWRUHG E\ WKH H[WHUQDO WRROV GHVFULEHG
LQ WKH QH[W VHFWLRQ� DQG WKLV PRQLWRULQJ VFKHPH LQ FRQMXQFWLRQ ZLWK WKH XVHU LQWHUIDFH
WRRO GHVFULEHG LQ WKH QH[W VHFWLRQ SURYLGH WKH EDVLV WR HQVXUH UHOLDEOH RSHUDWLRQ RI
DSSOLFDWLRQV EXLOW XVLQJ WKH SDUDGLJP SUHVHQWHG KHUH�

7KH ?([DPSOH ,76 $SSOLFDWLRQV� VHFWLRQ RI WKLV SDSHU SUHVHQWV VRPH LOOXVWUDWLYH
H[DPSOHV RI DSSOLFDWLRQV ZH KDYH EXLOW XVLQJ WKH SDUDGLJP SUHVHQWHG KHUH� :H GLVFXVV
WRROV IRU DSSOLFDWLRQ FUHDWLRQ DQG PDQDJHPHQW LQ WKH QH[W VHFWLRQ�

7RROV IRU $SSOLFDWLRQ &UHDWLRQ DQG 0RQLWRULQJ

:H KDYH FUHDWHG D VHW RI WRROV WR EH XVHG ZLWKLQ RXU IUDPHZRUN WR FUHDWH DQG PDQDJH
DSSOLFDWLRQV� 7KH DSSOLFDWLRQV DUH FUHDWHG DQG PDQDJHG XVLQJ D VHW RI JUDSKLFDO WRROV
WR DVVHPEOH WKH KLHUDUFK\ RI FRPSRQHQWV WKDW PDNH XS DQ DSSOLFDWLRQ� DQG WKH VDPH
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W\SH RI JUDSKLFDO WRRO LV XVHG WR LGHQWLI\ WKH VWDWXV RI HOHPHQWV ZLWKLQ RSHUDWLQJ
FRPSRQHQWV�

7R VXSSRUW WKH LPSOHPHQWDWLRQ RI PDQDJHPHQW WRROV� HDFK RI WKH HOHPHQWV ZLWKLQ
D FRPSRQHQW KDV PRQLWRULQJ IDFLOLWLHV WKDW UHSRUW VWDWXV WR D ?VLPSOH FRQWURO DQG
PRQLWRULQJ GDHPRQ� �6&03'� RYHU D FRQQHFWLRQOHVV FKDQQHO� 7KLV VWDWXV FRQVLVWV
RI ERWK VWDWLF GDWD VXFK DV� ��� WKH 6RXUFH DQG 6LQN SRUWV DQG ��� WKH DGGUHVV RI WKH
VHUYHU IURP ZKLFK LW UHFHLYHV GDWD� DV ZHOO DV G\QDPLF GDWD VXFK DV� ��� WKH WLPH RI
WKH ODVW PHVVDJH SURFHVVHG E\ WKH FRPSRQHQW� ��� VWDWXV RI WKH FRPSRQHQW �VXFK DV
D KHDUWEHDW LQGLFDWRU�� ��� WKH SUHVHQW VWDWH RI WKH FRPSRQHQW �LQLWLDOL]LQJ� UXQQLQJ�
VKXWWLQJ GRZQ�� DQG ��� WKH WLPH RI WKH PRVW UHFHQW FKDQJH RI VWDWH� 7KH 6&03
GDHPRQ ORJV WKLV LQIRUPDWLRQ DQG DOVR VXSSRUWV FRQQHFWLRQV E\ D FRQVROH DSSOLFDWLRQ�

7KH FRQVROH DSSOLFDWLRQ FUHDWHV D FRQQHFWLRQ WR D 6&03 GDHPRQ DQG SURGXFHV WZR
ZLQGRZV� WKH nUVW LV DQ DF\FOLF SODQDU JUDSK UHSUHVHQWLQJ WKH FRQQHFWLRQV EHWZHHQ WKH
FRPSRQHQWV PDNLQJ XS WKH DSSOLFDWLRQV WKDW DUH UHSRUWLQJ WR WKLV 6&03 GDHPRQ� DQG
WKH VHFRQG ZLQGRZ SURYLGHV D GHWDLOHG DFFRXQWLQJ RI WKH VWDWXV RI WKH HOHPHQWV ZLWKLQ
WKH FRPSRQHQWV UHSRUWLQJ WR WKDW 6&03 GDHPRQ� ([DPSOHV RI WKHVH ZLQGRZV DUH
VKRZQ LQ )LJXUH ""� 7KH FRQVROH DSSOLFDWLRQ DOVR SHUPLWV HLWKHU PDQXDO RU DXWRPDWHG
UHVSRQVHV WR WKH FRPSRQHQWV LQ WKH FDVH RI HUURU FRQGLWLRQV EHLQJ GHWHFWHG� ,Q PRVW
FDVHV WKH UHSRUW RI D VHULRXV HUURU RU WKH ORVV RI KHDUWEHDW IURP DQ RSHUDWLQJ FRPSRQHQW
UHVXOWV LQ WKDW LQVWDQWLDWLRQ RI WKH FRPSRQHQW EHLQJ GHVWUR\HG DQG D QHZ LQVWDQWLDWLRQ
FUHDWHG WR UHVWRUH WKH HQG WR HQG VHUYLFH QHFHVVDU\ IRU WKH RSHUDWLRQ RI DSSOLFDWLRQV
WKDW XVH WKH FRPSRQHQW FRQVWUXFWLRQ SDUDGLJP�

$Q DSSOLFDWLRQ VLPLODU WR WKH FRQVROH LV XVHG WR FUHDWH WKH FRQWURO WDEOHV WKDW
LQVWDQWLDWH HDFK RI WKH FRPSRQHQWV DQG FUHDWH WKH FRQQHFWLRQV EHWZHHQ WKH FRPSR�
QHQWV� $Q DSSOLFDWLRQ LV FUHDWHG E\ VWDUWLQJ D VHW RI FRPSRQHQWV WKDW KDYH WKH LQWHU�
FRPSRQHQW FRPPXQLFDWLRQ GHnQHG LQ WHUPV RI WKH 6RXUFH DQG 6LQN DGGUHVV DQG SRUW
QXPEHUV� ([DPSOHV RI ,76 DSSOLFDWLRQV FUHDWHG XVLQJ WKLV DSSURDFK DUH SUHVHQWHG LQ
WKH QH[W VHFWLRQ�

([DPSOH ,76 $SSOLFDWLRQV

7R LOOXVWUDWH DQ LPSOHPHQWDWLRQ RI RXU DSSURDFK� ZH GHVFULEH VHYHUDO ,QWHOOLJHQW 7UDQV�
SRUWDWLRQ 6\VWHP DSSOLFDWLRQV ZH KDYH FRQVWUXFWHG XVLQJ RXU SDUDGLJP� ,76 DSSOLFD�
WLRQV DUH JRRG H[DPSOHV RI WKH W\SH RI UHPRWH VHQVRU SUREOHPV IRU ZKLFK RXU DSSURDFK
LV DSSURSULDWH� ,Q ,76 DSSOLFDWLRQV WKHUH DUH W\SLFDOO\ ODUJH QXPEHUV RI VHQVRUV WKDW
DUH JHRJUDSKLFDOO\ GLYHUVH DQG FRQWUROOHG E\ DXWRQRPRXV SROLWLFDO DQG nVFDO HQWLWLHV�
+RZHYHU� WKH DSSOLFDWLRQV QHHG DFFHVV WR GDWD IURP D YDULHW\ RI VHQVRUV ZLGHO\ GH�
SOR\HG DQG RZQHG E\ RWKHU HQWLWLHV� 7KHVH VHQVRUV W\SLFDOO\ KDYH XSGDWH UDWHV RQ WKH
RUGHU RI PLOOLVHFRQGV WR VHFRQGV� 7ZR H[DPSOHV RI ,76 GDWD VRXUFHV DUH FRQJHVWLRQ
PRQLWRULQJ V\VWHPV DQG SUREH YHKLFOHV�

&RQJHVWLRQ PRQLWRULQJ LV LPSOHPHQWHG XVLQJ D YDULHW\ RI VHQVRU W\SHV� ,Q RXU
GHPRQVWUDWLRQ DSSOLFDWLRQV ZH XVH WZR W\SHV RI VHQVRUV� LQGXFWDQFH ORRS VHQVRUV DQG
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&&79 FDPHUDV� 7KH LQGXFWDQFH ORRS VHQVRUV DUH KXQGUHGV RI ZLUH ORRSV EXULHG LQ
IUHHZD\V DQG DUWHULDOV WKDW KDYH DVVRFLDWHG HOHFWURQLFV WKDW FDQ LGHQWLI\ SURSHUWLHV
RI YHKLFOHV SDVVLQJ RYHU WKH ORRSV� 7KHVH SURSHUWLHV LQFOXGH SUHVHQFH RI D YHKLFOH�
GXUDWLRQ D YHKLFOH LV SUHVHQW� FRXQW�SHU�XQLW WLPH� DYHUDJH VSHHG RI YHKLFOH� OHQJWK RI
YHKLFOH� DQG W\SH RI YHKLFOH� 7KH SURSHUWLHV PHDVXUHG YDU\ EDVHG RQ WKH DYDLODEOH
HOHFWURQLFV� 7KH &&79 FDPHUDV SURYLGH D YLGHR LPDJH RI WKH URDGZD\V DW D YDULHW\
RI ORFDWLRQV WKURXJKRXW D ODUJH JHRJUDSKLF DUHD�

,Q RXU GHPRQVWUDWLRQ DSSOLFDWLRQV ZH DOVR XVH SUREH YHKLFOHV� 3UREH YHKLFOHV DUH
ORFDWHG LQ UHDO WLPH WR SURYLGH D VHFRQG E\ VHFRQG WUDFNLQJ RI WKH YHKLFOH oHHW� 7KLV
W\SH RI oHHW PDQDJHPHQW LV GRQH E\ ERWK WKH SXEOLF DQG SULYDWH VHFWRU �H�J� WUDQVLW
PDQDJHPHQW RU GHOLYHU\ oHHW PDQDJHPHQW��

,Q WKH QH[W WZR VHFWLRQV ZH XVH WZR H[DPSOH ,76 DSSOLFDWLRQV WR GHVFULEH WKH GDWD
oRZ DQG SDUDOOHOLVP RI RSHUDWLRQ RI WKH VHUYHUV� 7KH WZR DSSOLFDWLRQ DUH� ��� DQ $G�
YDQFHG 7UDYHOHU ,QIRUPDWLRQ 6\VWHP �$7,6�� QDPHG 7UDI1HW� WKDW SURYLGHV UHDO WLPH
FRQJHVWLRQ� VSHHG� DQG WUDYHO WLPH LQIRUPDWLRQ DERXW WKH UHJLRQDO IUHHZD\ V\VWHP�
DQG ��� D UHDO WLPH $GYDQFHG 3XEOLF 7UDQVSRUWDWLRQ 6\VWHP �$376� DSSOLFDWLRQ�
QDPHG %XV9LHZ� WKDW SURYLGHV UHDO WLPH WUDQVLW YHKLFOH ORFDWLRQV DV ZHOO DV VFKHGXOH
LQIRUPDWLRQ� :H GHVFULEH RXU LQVWDQWLDWLRQ RI VHUYHUV IURP WRS WR ERWWRP� ZKLFK LV
WKH GLUHFWLRQ RI GDWD oRZ LQ )LJXUH �� ,Q WKLV )LJXUH WKH SDUDOOHOLVP EHWZHHQ WKH
VHUYHU VWUXFWXUHV WR VXSSRUW WKH WZR DSSOLFDWLRQV WR EH GHVFULEHG LV FOHDUO\ YLVLEOH LQ
)LJXUH �� ZLWK 7UDI1HW RQ WKH OHIW DQG %XV9LHZ RQ WKH ULJKW�

7UDI1HW :H KDYH XVHG WZR W\SHV RI GDWD VRXUFHV �SUREH YHKLFOHV DQG LQGXFWDQFH
ORRS GDWD� WR EXLOG D YDULHW\ RI DSSOLFDWLRQV XVLQJ RXU GHYHORSPHQW HQYLURQPHQW� 7KH
nUVW H[DPSOH LV DQ DSSOLFDWLRQ ZH FDOO 7UDI1HW� ZKLFK SURYLGHV UHDO�WLPH XSGDWHV RI
WKH WUDpF FRQGLWLRQV WR ,QWHUQHW XVHUV�� %\ ZD\ RI H[DPSOH ZH GHVFULEH WKH GDWD
oRZ DQG DUFKLWHFWXUH RI 7UDI1HW� ,Q )LJXUH � WKH OHIW VLGH RI WKH nJXUH UHSUHVHQWV
WKH DUFKLWHFWXUH RI 7UDI1HW� DQG WKH GDWD VRXUFH LV D 7UDpF 0DQDJHPHQW 6\VWHP
�706� RSHUDWHG E\ WKH :DVKLQJWRQ 6WDWH 'HSDUWPHQW RI 7UDQVSRUWDWLRQ �:6'27�
ZKLFK SROOV VHYHUDO KXQGUHG ,QGXFWDQFH /RRSV HYHU\ �� VHFRQGV� :6'27� ZKR IXQGV
WKH FROOHFWLRQ RI WKLV GDWD� XVHV LW IRU WUDpF PDQDJHPHQW� KRZHYHU� WKLV W\SH RI
LQIRUPDWLRQ KDV SRWHQWLDO YDOXH WR WUDYHOHUV DQG VKLSSHUV DV ZHOO� :H PDNH WKLV GDWD�
DQG SURGXFWV GHULYHG IURP WKLV GDWD� DYDLODEOH RQ WKH ,QWHUQHW XVLQJ WKH SDUDGLJPV
SURSRVHG KHUH�

7KH 6RXUFH FRPSRQHQW LQ WKLV DSSOLFDWLRQ HDYHVGURSV RQ WKH ORRS GDWD ZKLOH WKH
ORRSV DUH EHLQJ SROOHG DQG PDLQWDLQV D GDWD GLFWLRQDU\ WKDW GHVFULEHV WKH VWUXFWXUH
RI WKH ORRS GDWD� 7KLV VWUXFWXUH LQFOXGHV LQIRUPDWLRQ DERXW ORRS ORFDWLRQV DQG ORRS
W\SH �H�J� WKH W\SH RI PHDVXUHPHQW DQG XQLWV RI WKH PHDVXUHPHQW�� 7KH 6RXUFH LV
FRQQHFWHG WR D QHWZRUN DQG UHVSRQGV WR UHTXHVWV IRU ORRS GDWD E\ nUVW VHQGLQJ WKH
GDWD GLFWLRQDU\ DQG WKHQ IROORZLQJ WKDW ZLWK WKH XSGDWHG VHW RI VHQVRU YDOXHV DV VRRQ

�7KH H[HFXWDEOH IRU 7UDI1HW FDQ EH REWDLQHG IURP KWWS���ZZZ�LWV�ZDVKLQJWRQ�HGX�WUDIQHW�
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DV WKH\ EHFRPH DYDLODEOH� 7KLV SURFHVV LV DFWXDOO\ LPSOHPHQWHG RQ WKH FRPSXWHU
ZKLFK UXQV WKH :6'27 706 V\VWHP DQG LV QDPHG 7068:�

7KH QH[W FRPSRQHQW� ODEHOHG /RRSV IRUZDUG� LV DQ 2SHUDWRU ZKLFK UHFHLYHV WKH
GDWD GLFWLRQDU\ DQG GDWD IURP 7068:� 7R WKLV GDWD LW DGGV LQIRUPDWLRQ DERXW WKH
URXWH DQG PLOHSRVW PDUNHU ORFDWLRQ IRU HDFK RI WKH LWHPV IRXQG LQ WKH GDWD GLFWLRQDU\�
DQG DV VXFK WKLV 2SHUDWRU FRPSRQHQW LV HQJDJHG LQ ?GDWD IXVLRQ�� 7KLV FRPSRQHQW
RSHUDWHV RQ D FRPSXWHU WKDW LV SK\VLFDOO\ ORFDWHG DW :6'27
V 7UDpF 6\VWHPV 0DQ�
DJHPHQW &HQWHU �760&�� DQG WKH VLJQLnFDQFH RI WKH SK\VLFDO ORFDWLRQ LV WKDW WKLV GDWD
IXVLRQ VHUYHU FDQ FRQWURO ZKDW GDWD LV DOORZHG �E\ DJUHHPHQW ZLWK :6'27 VWDm� WR
OHDYH :6'27
V SUHPLVHV� 7KLV FRQWURO RYHU DFFHVV WR WKH GDWD SURYLGHV DJHQF\ DX�
WRQRP\ DQG QHWZRUN VHFXULW\� 7KHUH DUH WZR nUHZDOOV EHWZHHQ WKH 760& VXEQHW DQG
WKH ,QWHUQHW WKDW SURWHFW :6'27 LQWHUQDO FRPSXWHUV IURP WKH ,QWHUQHW FRPPXQLW\�
7KH nUHZDOOV DOORZ RQO\ VSHFLnF FRPSXWHUV DW VSHFLnF 7&3 SRUWV WR FRQQHFW WR WKLV
FRPSXWHU�

7KH FRPSRQHQW ODEHOHG /RRS )DQRXW LQ )LJXUH � LV D 5HGLVWULEXWRU FRPSRQHQW
WKDW PDNHV WKH ORRS GDWD DQG GDWD GLFWLRQDU\ DYDLODEOH WR D ODUJHU QXPEHU RI FOLHQWV�
,W PDLQWDLQV FRQQHFWLYLW\ ZLWK /RRSV IRUZDUG ZKLOH DFFHSWLQJ DQG DXWKHQWLFDWLQJ UH�
TXHVWV IRU FRQQHFWLRQV IRU GDWD� 7KLV LV WKH ODVW FRPSRQHQW LQ WKH KLHUDUFK\ ZKHUH
WKH RULJLQDO GDWD DV UHFRUGHG E\ WKH VHQVRUV LV DYDLODEOH� GRZQVWUHDP VHUYHUV PRGLI\
WKH RULJLQDO GDWD VWUHDP�

7KH FRPSRQHQW ODEHOHG /RRS 6HUYHU LV DQ 2SHUDWRU WKDW SHUIRUPV GDWD IXVLRQ E\
DGGLQJ SRVLWLRQ LQ ODWLWXGH DQG ORQJLWXGH WR WKH GDWD GLFWLRQDU\ EDVHG RQ WKH ORRS
LGHQWLnHU DQG WKH PLOH SRVW LQIRUPDWLRQ� ,W IXUWKHU VFDOHV WKH GDWD WR NQRZQ XQLWV
�H�J� YHKLFOH FRXQWV FRQYHUWHG WR YHKLFOHV SHU KRXU��

7KH QH[W VHUYHU FRPSRQHQW ODEHOHG756HUYHU LV DQRWKHU 2SHUDWRU FRPSRQHQW WKDW
FRPELQHV GDWD IURP LQGLYLGXDO ORRSV WR PDNH FRQJHVWLRQ HVWLPDWHV DQG SDFNDJHV WKH
UHVXOWLQJ LQIRUPDWLRQ LQ D VSHFLnF IRUPDW DQG RUGHU WR EH XVHG E\ WKH SUHVHQWDWLRQ
6LQN FRPSRQHQW ODEHOHG 7UDI1HW� 7KH FRQQHFWLRQ EHWZHHQ WKLV VHUYHU DQG WKH 7UDI1HW
VLQN FDQ SRWHQWLDOO\ EH RYHU VORZHU PHGLD VR WKLV FRPSRQHQW PLQLPL]HV WKH DPRXQW
RI GDWD WKDW QHHG EH VHQW SHU XSGDWH RI WKH 7UDI1HW VFUHHQ�

7R PDNH WKH 7UDI1HW GDWD VWUHDP DYDLODEOH WR ODUJH QXPEHUV RI XVHUV� ZH FDQ DGG
UHGLVWULEXWRUV GRZQVWUHDP RI WKLV FRPSRQHQW� KRZHYHU� WR GDWH� WKDW KDV QRW EHHQ
QHFHVVDU\�

7KH 7UDI1HW SURJUDP �WKH VLQN DW WKH ERWWRP� LV D 0LFUR6RIW :LQGRZV ��� DSSOL�
FDWLRQ WKDW XVHV WKH :LQVRFN QHWZRUN LQWHUIDFH� 7KH HQG XVHU ORRNLQJ DW WKH 7UDI1HW
VFUHHQ VHHV RQO\ WKH JUDSKLF UHSUHVHQWDWLRQ RI WKH IUHHZD\ V\VWHP ZLWK FRQJHVWLRQ
LQGLFDWLRQV XSGDWHG HYHU\ �� VHFRQGV� 7KH XVHU FDQ VHOHFW HQWUDQFH DQG H[LW UDPSV WR
UHTXHVW LQIRUPDWLRQ DERXW VSHFLnF WULSV� 7KLV LV D nUVW H[DPSOH RI KRZ RXU DSSURDFK
IDFLOLWDWHV FUHDWLQJ YDOXH�DGGHG DSSOLFDWLRQV DV ZHOO DV PDNLQJ LQWHUPHGLDWH IRUPV RI
WKH GDWD DYDLODEOH IRU RWKHU XVHV�
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%XV9LHZ $ VHFRQG H[DPSOH RI D GLVWULEXWHG DSSOLFDWLRQ FUHDWHG ZLWKLQ RXU
IUDPHZRUN LV %XV9LHZ� ZKLFK XVHV SUREH YHKLFOHV LQ WKH IRUP RI WUDQVLW FRDFKHV WR
FUHDWH DQ $GYDQFHG 7UDYHOHU ,QIRUPDWLRQ 6\VWHP �$7,6� DSSOLFDWLRQ WKDW GLVSOD\V
WKH ORFDWLRQ RI WKH WUDQVLW FRDFKHV RQ D GLJLWDO PDS LQ UHDO WLPH�

%XV9LHZ� VKRZQ LQ WKH ULJKW�KDQG FROXPQ LQ )LJXUH �� XVHV D WUDQVLW FDUULHU
V
DXWRPDWLF YHKLFOH ORFDWLRQ V\VWHP DV WKH VHQVRU IRU WKH 6RXUFH FRPSRQHQW� ,Q WKLV
FDVH WKH 6RXUFH FRPSRQHQW �ODEHOHG $9/8:� HDYHVGURSV RQ FRPPXQLFDWLRQ EHWZHHQ
FRPSRQHQWV RI D SURSULHWDU\ $9/ V\VWHP XVHG E\ WKH WUDQVLW FDUULHU
V RSHUDWLRQV
VWDm WR PHDVXUH VFKHGXOH DGKHUHQFH DQG SURYLGH WKH WUDpF PDQJHUV D ORFDWLRQ LQ WKH
HYHQW RI DQ LQFLGHQW� 7KH GDWD LQ WKLV FDVH LV GLVWDQFH DORQJ D SODQQHG SDWK� ZKLFK�
ZLWK NQRZOHGJH RI WKH URXWHV DQG VHYHUDO FRRUGLQDWH WUDQVIRUPDWLRQV� FDQ EH XVHG WR
HVWLPDWH ORFDWLRQ�

/LNH WKH FRPSRQHQW /RRSV IRUZDUG LQ WKH SUHYLRXV H[DPSOH� $9/ $9/8: LV DQ
RSHUDWRU ORFDWHG RQ D FRPSXWHU LQ WKH $9/ RSHUDWLRQV FHQWHU RI WKH WUDQVLW FDUULHU�
$QG OLNH WKH SUHYLRXV H[DPSOH� LW OLPLWV WKH LQIRUPDWLRQ WKDW FDQ EH VHQW RXW RI WKH
DJHQF\� ,Q WKLV FDVH WKH QXPHULFDO LGHQWLnFDWLRQ RI WKH GULYHU LV LQ WKH GDWD UHFHLYHG
E\ $9/8: EXW LV UHPRYHG IRU SULYDF\ UHDVRQV EHIRUH WKH GDWD LV DOORZHG RXW RI WKH
SK\VLFDO FRQWURO RI WKH WUDQVLW DJHQF\� 7KLV FRPSRQHQW LV DOVR EHKLQG WKH nUHZDOOV
SURWHFWLQJ WKH WUDQVLW $9/ V\VWHP IURP ,QWHUQHW XVHUV� 2QFH DJDLQ WKLV 2SHUDWRU
FRPSRQHQW SURYLGHV IRU QHWZRUN VHFXULW\ DQG DJHQF\ DXWRQRP\� DV ZHOO DV UHPRYLQJ
LQIRUPDWLRQ IURP WKH GDWD VWUHDP�

7KH UDZ GDWD� D GLVWDQFH DORQJ D NQRZQ SDWK� LV PXOWLSOH[HG E\ D 5HGLVWULEXWRU
�ODEHOHG $9/ 5HEURDGFDVW�� /LNH WKH FRPSRQHQW /RRSV IDQRXW LQ WKH SUHYLRXV H[�
DPSOH� $9/ 5HEURDGFDVW PXOWLSOH[HV WKH RULJLQDO GDWD WR PDNH WKLV UDZ GDWD ZLGHO\
DYDLODEOH�

7KH GDWD IURP $9/ 5HEURDGFDVW LV SDVVHG WR DQ 2SHUDWRU �ODEHOHG $9/ 7ULS�
ZKLFK XVHV LQIRUPDWLRQ LQ WKH $9/ GDWD SDFNHW WR DVVRFLDWH D VSHFLnF YHKLFOH ZLWK D
VSHFLnF WULS LQ WKH WUDQVLW VFKHGXOH� 7KH GDWD IURP WKH $9/ V\VWHP DUULYHV DW DQ DY�
HUDJH UDWH RI �� FRDFKHV SHU VHFRQG� DQG D ������ UHFRUG GDWDEDVH RI VFKHGXOHG WULSV LV
VHDUFKHG IRU HDFK FRDFK WR REWDLQ WKLV VFKHGXOH FRUUHVSRQGHQFH� 7KLV WULS LQIRUPDWLRQ
LV DGGHG WR WKH UHFRUG IRU HDFK FRDFK DQG PDGH DYDLODEOH WR WKH GRZQVWUHDP FOLHQWV�

7KH GDWD IURP $9/ 7ULS LV SDVVHG WR DQ 2SHUDWRU �ODEHOHG $9/ 3RVLWLRQ� ZKLFK
FDQ XVH WKH GDWD� LQIRUPDWLRQ DERXW SODQQHG URXWHV� GLJLWDO PDSV� DQG FRRUGLQDWH
WUDQVIRUPDWLRQV WR FDOFXODWH D ODWLWXGH DQG ORQJLWXGH YDOXH IRU WKH WUDQVLW �SUREH�
YHKLFOHV� 7KH FDOFXODWLRQ RI SRVLWLRQ UHTXLUHV� ��� LGHQWLI\LQJ WKH SDUWLFXODU FRRUGLQDWH
OLVWV LQ RQH RI ����� nOHV WKDW UHSUHVHQW HYHU\ SRVVLEOH YHKLFOH URXWH� ��� VHOHFWLQJ WKH
VHJPHQW ZLWKLQ WKH OLVW RQ ZKLFK WKH YHKLFOH LV HVWLPDWHG WR H[LVW� DQG ��� XVLQJ D
1HZWRQ
V PHWKRG WR SHUIRUP DQ LQYHUVH /DPEHUW SURMHFWLRQ IURP WKH SURSULHWDU\
FRRUGLQDWH V\VWHP RI WKH $9/ V\VWHP� DW D UDWH RI �� YHKLFOHV SHU VHFRQG� 7KH DELOLW\
IRU D FRPSRQHQW WR RSHUDWH RQ LQGHSHQGHQW &38
V GHVLJQHG LQWR RXU DSSURDFK PHDQV
WKDW ZH FDQ VHOHFW D &38 RI DSSURSULDWH SRZHU IRU HDFK RI WKH LQGLYLGXDO WDVNV� 7KLV
2SHUDWRU� IRU H[DPSOH� WDNHV WKH HQWLUH UHVRXUFHV RI RQH FRPSXWHU WR NHHS XS ZLWK
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WKH GDWD oRZ� DQG DV VXFK GRHV QRW FRH[LVW RQ D &38 ZLWK WKH RWKHU 2SHUDWRUV LQ
WKHVH H[DPSOHV�

'RZQVWUHDP RI WKH $9/ 3RVLWLRQ VHUYHU LV D 5HGLVWULEXWRU ODEHOHG $9/ )DQRXW
ZKLFK PXOWLSOH[HV WKH GDWD VWUHDP FRQWDLQLQJ WKH YHKLFOH SRVLWLRQV WR D YDULHW\ RI
XVHUV� 7KLV 5HGLVWULEXWRU IUHHV WKH XSVWUHDP SURFHVV IURP PXOWLSOH[LQJ LQ DGGLWLRQ
WR SHUIRUPLQJ WKH SRVLWLRQLQJ VROXWLRQ�

7KH VHUYHU FRPSRQHQW ODEHOHG $9/ ,YKV FUHDWHV D YHU\ FXVWRPL]HG GDWD VWUHDP IRU
WKH %XV9LHZ SUHVHQWDWLRQ� /LNH 756HUYHU LQ WKH SUHYLRXV H[DPSOH� WKH FRQQHFWLRQ
EHWZHHQ WKLV VHUYHU DQG WKH %XV9LHZ VLQN FDQ SRWHQWLDOO\ EH RYHU VORZHU PHGLD� 7KLV
FRPSRQHQW PLQLPL]HV WKH DPRXQW RI GDWD WKDW QHHG EH VHQW SHU XSGDWH RI HDFK WUDQVLW
YHKLFOH RQ WKH %XV9LHZ VFUHHQ��

$ GLJLWDO PDS DQG WKH YHKLFOH ORFDWLRQ LQIRUPDWLRQ� DORQJ ZLWK VFKHGXOH LQIRUPD�
WLRQ DUH GLVSOD\HG JUDSKLFDOO\ RQ WKH %XV9LHZ VFUHHQ FUHDWLQJ DQ LQIRUPDWLRQ V\VWHP
IRU WUDQVLW ULGHUV� %XV9LHZ LV D VHFRQG H[DPSOH RI XVLQJ RXU DSSURDFK WR FUHDWH
GLVWULEXWHG DSSOLFDWLRQV WKDW XVH UHDO�WLPH GDWD IURP D VLQJOH VRXUFH� ,Q WKH QH[W
VHFWLRQ ZH GHVFULEH D K\EULG V\VWHP WKDW WDNHV GDWD IURP ERWK RI WKH VHUYHU VWDFNV
MXVW GHVFULEHG�

+\EULG ([DPSOH� 6:,)7 $ WKLUG H[DPSOH LQVWDQWLDWLRQ RI RXU SDUDGLJPV LV
D K\EULG RI WKH SUHYLRXV WZR DSSOLFDWLRQV� 7KLV K\EULG DSSOLFDWLRQ LV 6HDWWOH :LGH�
DUHD ,QIRUPDWLRQ IRU 7UDYHOHUV �6:,)7�� D )HGHUDO +LJKZD\ $GPLQLVWUDWLRQ �)+:$�
VSRQVRUHG RSHUDWLRQDO WHVW� 7KLV SURMHFW FRPELQHV GDWD IURP WKH VRXUFHV XVHG LQ
ERWK 7UDIQHW DQG %XV9LHZ WR FUHDWH QHZ LQIRUPDWLRQ� 7UDpF FRQJHVWLRQ DQG SUREH
YHKLFOH LQIRUPDWLRQ GHVFULEHG DERYH DUH XVHG WR HVWLPDWH VSHHG �DQG WUDYHO WLPHV�
RQ IUHHZD\ OLQNV� DQG WKDW LQIRUPDWLRQ LV SURYLGHG LQ WXUQ WR D FRPPHUFLDO ZLUHOHVV
FDUULHU ZKR EURDGFDVWV LW WR VXEVFULEHUV� 7KHVH VXEVFULEHUV UHFHLYH WKH LQIRUPDWLRQ
RQ WKUHH SULQFLSOH GHYLFHV� ��� D 6HLNR 5HFHSWRU70 � ��� D 'HOFR FDU UDGLR� DQG ���
DQ ,%0 SRUWDEOH FRPSXWHU� (DFK RI WKH UHFHLYLQJ SODWIRUPV UHSUHVHQWV D SRWHQWLDO
YDOXH�DGGHG UHVDOH RI WKH LQIRUPDWLRQ� )LJXUH � VKRZV WKH FROOHFWLRQ RI FRPSRQHQWV
WKDW FUHDWH WKH LQIRUPDWLRQ VRXUFH IRU WKH 6:,)7 DSSOLFDWLRQ� 1RWH WKDW PDQ\ RI
WKH FRPSRQHQWV WKDW ZHUH SDUW RI WKH SUHYLRXV WZR DSSOLFDWLRQV DUH DOVR XVHG LQ WKH
6:,)7 DSSOLFDWLRQ� DQG WKLV VLPXOWDQHRXV XVDJH GRHV QRW HmHFW WKH RSHUDWLRQ RI WKH
SUHYLRXV WZR DSSOLFDWLRQV�

&RQFOXVLRQ

7KH DSSURDFK WR ,76 GHYHORSPHQW GHVFULEHG LQ WKLV SDSHU HPERGLHV VHYHUDO VSHFLnF
IHDWXUHV� 7KHVH LQFOXGH� ��� DQ DUFKLWHFWXUH WKDW GHOLYHUV UHDO�WLPH GDWD WR D ODUJH
QXPEHU RI FRQVXPHUV ZKLOH PDLQWDLQLQJ D PHFKDQLVP IRU DXWKRUL]DWLRQ� ��� D GHnQL�
WLRQ RI GLVWULEXWHG DSSOLFDWLRQ WKDW LQFOXGHV DQ HQWLUH VHW RI FRPSRQHQWV DUUDQJHG LQ

�5HTXHVW IRU DFFHVV WR WKH %XV9LHZ 85/ FDQ EH VHQW WR EXVYLHZ#LWV�ZDVKLQJWRQ�HGX�
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D KLHUDUFKLFDO VWUXFWXUH� DQG ��� D FOHDU PHFKDQLVP IRU EXLOGLQJ ?YDOXH�DGGHG� DSSOL�
FDWLRQV WKDW XVH D JHQHUDOO\ DYDLODEOH GDWD VWUHDP� ,Q IROORZLQJ WKLV DSSURDFK ,76
GHYHORSHUV DUH QRW RQO\ DGGUHVVLQJ WKH QXPHURXV LVVXHV IDFLQJ WKHP WRGD\� EXW DOVR
OD\LQJ WKH IRXQGDWLRQ IRU LQWHOOLJHQW WUDQVSRUWDWLRQ V\VWHPV RI WKH IXWXUH�

5HIHUHQFHV

>�@ $� 6FKLOO� 'LVWULEXWHG DSSOLFDWLRQ VXSSRUW� 6XUYH\ DQG V\QWKHVLV RI H[LVWLQJ DS�
SURDFKHV� ,QIRUPDWLRQ DQG 6RIWZDUH 7HFKQRORJ\� ���������^���� �����

>�@ 5RFNZHOO ,QWHUQDWLRQDO -RLQW $UFKLWHFWXUH 7HDP� /RUDO )HGHUDO 6\DWHPV� 7KHRU\
RI RSHUDWLRQV� ,76 $UFKLWHFWXUH� 2FWREHU �����

>�@ 5RFNZHOO ,QWHUQDWLRQDO -RLQW $UFKLWHFWXUH 7HDP� /RUDO )HGHUDO 6\DWHPV� 3K\VLFDO
DUFKLWHFWXUH� ,76 $UFKLWHFWXUH� 2FWREHU �����
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